Fertilizability of in vitro matured oocytes from golden hamsters.
The fertilizability of hamster oocytes matured in vitro was examined along with two factors potentially affecting nuclear maturation in culture. The four amino acids (isoleucine, methionine, phenylalanine, and glutamine) necessary for nuclear maturation of cumulus-free oocytes (Gwatkin and Haidri, '74) were not required if oocytes recovered on the morning of proestrus (day 4) were cultured with intact cumuli. Although follicular oocytes recovered on day 3 of the estrous cycle (late diestrus) had somewhat lower frequencies of maturation in vitro compared to those recovered on day 4 (76 vs. 95%, respectively), they still had a substantial frequency of spontaneous maturation. Follicular oocytes recovered on day 3 and matured in vitro were fertilized at frequencies equivalent to oviducal oocytes (80 vs. 82%, respectively) when incubation of oocytes with precapacitated sperm was continued for 6 h. Penetration of follicular oocytes was lower (37.4%) after only 4 h of sperm/egg incubation, indicating a delay in sperm penetration with follicular oocytes matured in vitro. Incubation for 4 h is sufficient time for penetration of 80% or more of oviducal oocytes. While 98% of penetrated oviducal oocytes were fertilized normally, only 2% of penetrated follicular oocytes were normal. The majority (85%) of follicular oocytes, unlike oviducal oocytes, were unable to cause decondensation of sperm nuclei after 6 h of sperm/egg incubation. Use of a highly defined system for in vitro fertilization of hamster gametes has provided rigorous proof that isolated cumulus-oocyte complexes do not undergo complete maturation in vitro.